Activation of innate immune defense mechanisms by signaling through RIG-I/IPS-1 in intestinal epithelial cells.
Intestinal epithelial cells (IECs) are a first line of defense against microbial pathogens that enter the host through the intestinal tract. Moreover, viral pathogens that infect the host via the intestinal epithelium are an important cause of morbidity and mortality. However, the mechanisms by which viral pathogens activate antiviral defense mechanisms in IECs are largely unknown. The synthetic dsRNA analog polyinosinic-polycytidylic acid and infection with live virus were used to probe the molecules that are activated and the mechanisms of signaling in virus-infected human IECs. Polyinosinic-polycytidylic acid activated IFN regulatory factor 3 dimerization and phosphorylation, increased activity of the IFN-stimulated response element, induced a significant increase in IFN-beta mRNA transcripts and IFN-beta secretion, and up-regulated the expression of IFN-regulated genes in IECs. Those responses were dependent upon activation of the dsRNA binding protein retinoic acid inducible gene I (RIG-I) and the RIG-I interacting protein IFN promoter stimulator-1, but not on dsRNA-activated protein kinase or TLR3, which also were expressed by IECs. Virus replication and virus-induced cell death increased in IECs in which RIG-I was silenced, consistent with the importance of the RIG-I signaling pathway in IEC antiviral innate immune defense mechanisms.